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B. .. GLASS SUBSTRATE 

C. ..GOLD ELECTRODE 
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(57) Abstract: A composite of an organic 
monomer compound having a molecular structure 
containing a poiymerizable part, a part for 
forming an ion composite, and a mesogenic part 
imparting liquid crystallinity with an (in)organic 
salt is polymerized at the poiymerizable part 
of the organic monomer compound. Thus, 
an anisotropically ion-conductive polymeric 
liquid-crystal composite is obtained. A new 
material is thus provided which combines the high 
ionic conductivity inherent in polyelectrolytes, the 
anisotropy due to liquid-crystal orientation, and the 
self-supporting properties possessed by polymeric 
compounds. 
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(1) -3R -« 
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/O O— CH 2 — CH=N — CH=CH C=C 

/ ? T 

— O — CH 2 — N=N C— N 
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(mx) tutu tz.^x\^A<Dt!^ym (m + ) 

%ttm (M + ) L i + , Na + , K + , Mg 2 + , Ca 2 + , S c 3 + ,"-^ N ~ R 

jam (x-) CF3SO3-, cio 4 -, aici 4 -, scn-, a s f 6 -, 

B F 4 ~, P F 6 " 
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m^it\t, &*<D&ft0mm^mK<DU&t>^\z&^Tm'M.\zfe®zn% 

I ) ^ft>^l^t5M 

in) mm^mMifr^-m^mm 

IV) *T*I, & 3 V> 

rem®. $tf£\ttti&±<Dmm&mir%ttm*ftm?z> z.tu# 
j %\zmmx&'z>tztf. z\<Dmm<Dmwx*\z. ±m(D<A><B><Dm&fc 

m^mmhrz^m^t-ir^mmtLx^\z^m-c^^^^^t 
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OCH3 

(Amax=330nm) 



|j ocH 2 cH 3 



OH 



OCH 2 CH 3 

(Amax=330nm) 



o o 




(Amax=380nm) 



o o 

G ? =n_o ~"~° v~) 

CH 3 



o o 
(Amax<320nm) 



(Amax=365nni) 

CH 3 CH 3 
CH, N=N— C— CH 3 



CN 
CH 3 

AIBN(Amax=365nm) 
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Y 




( Y=BF 4 -,PF 6 -,AsF 6 -,Sbf 6 - ) 



W(CO) 6 ,MO(CO) 6 
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HO-(CH 2 CH 2 0) 4 -Ts 



F " F ^C-CI, EI3N 
HO-(CH 2 CH 2 0) 4 ( ^C s H n1 O 



,K 2 C0 3 



CH 2 CI 2 



5^92% 



^C-0-(CH 2 CH 2 0) 4 — %^~\_/ 



-C 5 Hn 



1.90% 



<A>2- (2- C2 - {2- (2, 3-3?7;V*n-4- {4- (4 
- h^>X-^>5 i ;i/>'^n^^r->;i/) :7a:X;W ^ai/^vO Xh3r~>} 

lII^fOAofcroD 1 0 0mLtX7773lIfb7l?l/> 
^iJa-JVtyh^^-b (Mw= 3 4 8, 0. 809g, 2. 8 9m 
mol), SiJl^UcW^>^l4 (Mw= 3 5 8, 1. 0 1 
g, 2 . 8 lmmo 1 ), 'J # A (Mw= 138, 1. 1 5 g, 8. 

3 3mmo 1) **^^f;V*M75 H (1 OmL) £Jn;L> 
>J?B^iT, — f JWUT 2 4 R#RSJ8£I£ (0*C> t5. %.mfe7*mm? 
nTh^7^- (tlc) tf«B«, EjSSfifcteimx^v (1 0 0m 
L) (1 0 OmL) £iJB*.TWaJi£ifiaJl^ TfcJB&WIfeX^ 

(5 OmL) -ejfiffi-r^o ^itfc^tgJB^ 5 (1 0 OmL) 

TtJfe^L, $ £ tCTfc (1 0 OmL) T?«Si*bfc«, afiftMtb'J^ 
1 0 OmL)«n. OV^T, ?«K^^5/^A*1HI^.«:». 
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h^77^HaoTi!U &&mWi<Dik&W 5 (Mw= 5 3 5, 1. 
1 5 g, 2 . 15 mmo 1 : Jj« 9 2 %) 
£ 0 % CD UW&mZ*A<D £ 43 D T? & o fee 



£ 1 



>H NMR (CDC1„ 400MHz) : 5=0. 90 (t, J=6. 84Hz, 3H) , 1. 02-1. 10 (m. 2H) , 
1. 20-1. 34 (m, 9H) , 1. 42-1. 53 (m, 2H) , 1. 90 (t, J=13. 2Hz, 4H) . 2. 47-2. 53 ( 
m, 1H) , 2. 64 (s, 1H) , 3. 60-3. 62 (m, 2H) , 3. 65-3. 77 (m, 10H) , 3. 90 (t, J=4. 8 
8Hz, 2H) , 4. 24 (t, J=4. 88Hz, 2H) , 6. 80-6. 84 (m, 1H) , 7. 06-7. 1 1 (m, 1H) , 7. 
27 (d, J=8. 30Hz, 2H) , 7. 42 (d, J=7. 81Hz. 2H) 

13 C NMR (CDC1 S . 100MHz) , 5 =14. 07 (S) . 22. 66 (S) , 26. 59 (S) , 32. 15 (S) , 3 
3. 51 (S) , 34. 22 (S) . 37. 23 (S) , 37. 32 (S) . 44. 27 (S) , 61. 64 (S) , 69. 39 (S) , 
69. 47 (S) , 70. 25 (S) , 70. 50 (S) . 70. 58 (S) . 70. 87 (S) , 72. 43 (S) , 109. 93 (d 
, J=2. 28Hz) , 123. 38 (S) , 123. 47 (dd, J=4. 13, 4. 13Hz) , 126. 98 (S) , 128. 53 
(d, J=3. 10Hz) , 132. 17 (dd, 1=1. 45, 2. 28Hz) , 141. 81 (dd, J=15. 1, 247. 7Hz 
) , 147. 15 (dd, J=2. 89, 8. 27Hz) . 147. 41 (S) . 148. 74 (dd, J=l 1. 1. 248. 6Hz) 



<B>2 - (2 - C2 - {2 - (2, 3-z?7)V*U-4- {4- (4 

m#f©Ao»P 5 OfflLtX77X3t 5 (Mw= 5 3 5, 
6 4 6mg) h'JXfJV7^> (0. 5mLK 2, 6-^-tert- 
Zf^fyy^S—fr (1. 0 Omg, 4. 85X1 0"3mmo 1 ). &&Z£ 

mt*^u> (7mD ^m^rc(D%, &® (o"c) fctp*«ft-r*. -o 

^-C*:<Dmmzj$L. *??V)Vn?W F (O . 20ml, d=l. 0 
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8g/cm 2 ) ->U >> ? $rffi^Tl0o< ^ITl^StMtS 
H^I^t^. JR^»T*TL CTfWlBbfca, K«»«fc^nn*M 
(3 OmL) &tf7fc (3 OmL) £Jn*-TW^Ji SrififcB tKJS^^d 

n#;w» (5 0mL)titan. &&tc^mm*mffi%\mtT> ;: E~ i y 

AtK^^ (1 0 OmL) Tife&L, 3£>fclzK (1 0 OmL) Tifc#Lfc 

a, 3afi*iift'fc^bu^A7k*« (io omD -em&~rz> 0 ^>^t, 

<Dik&%) 1 (Mw= 603, 6 6 2mg, 1. 1 0 mm o 1 :JR*9 0 %) 

o 

C 05 t> 05 GD^tttt fe&<D £ £ 0 T? & O fc. 
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»H NMR(CDC1 3 , 400MHz) : 6 =0. 90 (t, J=6. 84, 3H) , 1. 01-1. 11 (m, 2H) , 1. 2 
0-1. 34 (m, 9fl) , 1. 42-1. 53 (m, 2H) , 1. 78-1. 97 (m. 7H) , 2. 47-2. 54 (m, 1H) , 3 
. 64-3. 75 (m, 10H) , 3. 89 (t. 1=4. 64. 2H) , 4. 24 (t, 1=4. 88, 2H) , 4. 30 (t, J=4 
. 88, 2H) , 5. 56 (t, J=l. 47, 1H) , 6. 13 (s, 1H) , 6. 79-6. 83 (m, 1H) . 7. 06-7. 11 

(m, 1H) , 7. 27 (d, J=8. 31, 2H) . 7. 42 (d. J=8. 06, 2H) . 

13 C NMR (CDC1 3 , 100MHz) . 6=14. 08 (S) , 18. 26 (S) . 22. 67 (S) , 26. 60 (S) , 3 
2. 16 (S) . 33. 51 (S) , 34. 22 (S) , 37. 23 (S) , 37. 32 (S) , 44. 28 (S) , 63. 83 (S) . 
69. 07 (S) , 69. 40 (S) , 69. 49 (S) , 70. 9 (S) , 70. 60 (S) , 70. 62 (S) , 70. 92 (S) , 
109. 92 (S) , 123. 36 (S) , 123. 46 (dd, J=4. 14, 4. 14Hz) , 125. 61 (S) , 126. 99 ( 
S) , 1.28. 53 (d, J=2. 69Hz) , 132. 18 (S) , 136. 08 (S) , 141. 81 (dd, J=15. 1, 247 
. 7Hz), 117. 18 (dd, J=3. 10, 8. 27Hz) , 147. 42 (S), 148. 75 (dd, J=10. 9, 248. 
1Hz), 167. 29 (S). . 
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(1) ^fiT?^^^^y^*Sffi*^t"*^t3&s«3te*#«*SK^ 
*<ktJtDS cajtCDjlS*^6 : l«BSnfc (£3). -^JIT, •i'^>e^^ 
S5*ibTUm* (2) Sfc^fcbfcfcJlS, X***V5>***<0 

jRttssffttt^ift-bbfc dot), cnttum-f^fc^x^i/ 
n^>o s&ic, te<&#! (3) *itt?m (i) wuto. 5 w t 

SckStcfltSlbfc (1/2/3) #£©*inic**»^ftffi©#*fr£fci* 

o 

li -O — S — CF 3 

o 

2 




OMe 

3 



£©1/2/3 -f *>e*ffi©aJ3£fflK:Hl*«k^H2fc 
^bfc-am©ir;V (ir;VA : #3!&m«o€r©#9*a6*^ -feJVB : I 

^bfeo £©££*>> S> 1/2/3 fi§S«^tT^O^i^iSfcS 

«-fe;Vte^Ab/ttt»fc»U, 3 6 5 nmttiafcWSEl'fc*^ (3 
5 mW/ cm) $30 #WJRitl/, Poly- (1/2/3) 
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WIcitAlfcttftfcSl/^ 3 6 5 nmtfjSK:SISEL;fc*fl>3fc (3 
5mW/cm) * 3 O^MMl, Poly- (1/2/3) £#fco 

I Ril3e©IS*3&*6a^ttatC*V»T8 8 0 cm-1 (C = CH2 ffi*M$ 
Ml Sift ). 1 1 7 0 cm" 1 (C==C-COOR©C-OM#MfSft) ft 

(5 = 5. 5 6, 6. 1 3) 0*^6S**^9 3 %T?**Ct30« 
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CoolingPf) 














ft OC) 
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-64 


s B 


9 S A 


46 


I so 


1/2 


G 


-54 


s B 


0 s A 


54 


I so 


Poly- (1/2/3) 


G 


-11 M x 


92 M 2 


132 S A 


182 


I so 



1/2; [Li]/[CH 2 CH 2 0] =0. 05, Poly- (1/2/3) ; m<£Wi<D 1/2/3 (1:3=20 

0:1 <m'*jt» 

S B ; :?B*B, I so ; #^ffi©^-n^niB# 

3 (0 3), ##fclS-&Jltt©«£&Wr*££#:bJ&*o&. 
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#tJ^T^SlfcP oly- (1/2/3) £8IK 

•fifiKD&mmizlk^Tmiz-el® i o o o^v*MT&£;i<£:^fc^ofc, 
&±<D&5\z, xm-eftm-zntcy j )i>2±®i<Dmfc\z-z>\,*Tfe. m&m 

cmmms) 

<D tt Iff IB (3D C f£*B MS f § © T & £ o 





F. 



F 



:c-o— (CH2>6 -o 



O— (CH 2 CH 2 0)4-CH 3 
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H 2 C=CH — (CH 2 ) 4 -O 




TsO(CH 2 CH 2 0) 4 CH3 

K 2 C0 3 

DMF 



H 2 C=CH— (CH2)4 -O 




i) 9-BBN 

ii) 10%H 2 O 2 

iii) NaOHaq 



CH 3 

^Q-CI, Et 3 N, CH 2 CI 2 



O— (CH 2 CH 2 0) 4 -CH 3 




O— (CH 2 CH 2 0) 4 -CH 3 



C—O— (CH 2 ) 6 -O 




O— (CH 2 CH 2 0) 4 -CH 3 



ill^OAo fc2QP 1 0 0mLt^77Xnl:a-^f^-6) 
-h^Vf^7Xfl/>^>j3-JV (Mw= 3 6 2, 2 2 0mg, 0. 1 
0 7mmo 1 K VTcm&* W Xt&Wl (7) (Mw= 3 8 0 

, 2 6 O.mg, 0. 6 8 4mmo 1 ), ««*U»>A (Mw= 13 8,2 
8 Omg, 2. 0 3mmo 1 ) ^«fc^^f^A75 H (5mL) & 
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JPA> 7JM>fffl^T, *<1)Vn7, (8 0*C) -V2 4Kf|^#t5. R 
jfc&T*Wm!7n^h!f7y<<— (TLC) TlBft, KJfc»?fcK:WBfcx 

(1 0 OmL) 33<ktf7fc (1 0 OmL) £in*.T^^Jf £JfifcB U 
TKl^SttX^V (5 0mL) T?8lttrr*. &:bi*fcWaJi * 5 % It 
TkmWi (1 0 OmL) SStC* (l O OmL) -e^#bfe^ 

, jMSmtft-fc^-hU^A*** (1 0 OmL) T25fc*£-T3o oV>TS&m^ 

$f ( 8) (Mw= 571, 332mg, 0. 581 mmo 1 : iR^ 9 4 
%) 



4 



'H NMR(CDC1 3 , 400MHz) : 6 = 1. 56- 167 (m. 2H) , 1. 80- 1. 88 On, 2H) , 2. 12 
-2. 18 (m, 2H), 3. 38 (s, 3H) , 3. 53-3. 77 (m, 12H), 3. 91 (t, J=4. 88, 2H) , 4. 0 
2 (t, J=6. 35. 2H) , 4. 26 (t, J=4. 88, 2H) , 4. 97-5. 08 On, 2H) , 5. 80-5. 90 (m, 1 
H) . 6. 83-6. 87 (m, 1H) , 6. 83-6. 87 On, 1H) , 6. 99 (d, J=8. 88, 2H) . 7. 12-7. 16 
On, 1H), 7. 55-7. 64 On. 6H) . 



<^m 9 <D&J$> 

KaJltffOAofcXOP 5 OmLt775^3K±Sft^« (8) ( 
Mw= 5 7 1, 3 2 6mg, 0. 5 7 1mmol) ©^fh^tFo 
(THF) (2mL) »«c&An*«fc^tt*. t<Dmm 
K*fb, C3. 3. 1] J-?y<D0. 5M THF** 

(2. 3mL) £$/U>S>TiS>o< DWT-r*. iITm*i&£t$>o < D ^ 
^<D&&2 4mmmW?Z>o TLCt*9-^7h'^n [3 

. 3. i) y^>©ttJn&*«B«* ^ScDTK^Jn^o 3N n 
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aOH a „(0. 5 7mL) 6 1$ 

CTII^, g^^lCiiXfjl/ (1 0 OmL) ^.ktfTk (10 0m 

&o fcfr^fc^ajf £5%itm*i£i£ (1 0 OmL) T'Sfc^U $ £ 
7K ( 1 0 OmL) -vm&Vfc'ig. jltS^m^^-hU^ATKI^^ (10 0 

mD T8fc#-T3o ovi-eam^^^->^A^ljpA^;^, 3j&L&©^ 

yiimm^JVfDn^B i<\tt> : SSx^jH 1 : 1 0) 5iPi^ 

U S'fei^^O^'&^l (9) (Mw= 5 8 9, 1 4 4mg, 0. 273 
mmol :W4 8%) 



* 5 



>H NMR (CDC 1 3 , 400MHz) : 6 = 1. 46-1. 64 (m, 6H) , 1. 80-1. 88 On, 2H) , 3. 38 ( 
s. 3H) , 3. 54-3. 77 (i. 14H) , 3. 91 (t, J=4. 88, 2H) , 4. 02 (t, J=6. 35, 2H) , 4. 2 
6 (t. J=4. 88, 2H) , 6. 83-6. 86 (m, 1H) . 6. 98 (d, J=8. 78, 2H) , 7. 12-7. 17 (m, 1 
H), 7. 55-7. 64 (m, 6H) . 



<4k&Va 6 

liWf(7)Ao^P 5 0 mL^-X^^X3i ^{b-n-^I (9) (Mw 
= 589, 1 6 1mg. O. 2 7 3mmol), hUxfJl/75> (0. 
2mL)> 2, 6-^-tert-»7i;-JMMw= 2 0 6, 1 
. OOmg, 4. 85X10" 3 mmo 1 ), & £Ztffi4t * ^ \/ > (5m 

, ^^^UM^D'JH (0. lmL, d=l. 08g/cm 2 ) z/ 
7§TLC T^ti&Lfc^ M^^^fd^pn^;VA (30ml) 
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(30ml) ^mXXmmm^mmV. 7kB£^nn*;i/A (5 OmL 

) mi*tz^mm*mm%imkT> : £~ i y&*mm (ioo 

mL) T^b, SSfcl* (10 OmL) Ti5fci§>b;fc^ j&t&fBt&ft^ 
HJ#AtR»« (1 0 OmL) TifefTt 3„ OV^, M^^'>^A5 

ira*.^, *&*n-*u-xn#u--*--£JBV>T«jE 

7A^D?h^77^-iaoT»IU, afi«R«0ft^«. (6) (Mw 
= 657, 78. 3mg, 0. 119 mm o 1 : JR* 4 4 %) £r#3 0 



S 6 



'H NMR(CDC1 3 , 400MHz) : 5 = L 48-1. 95 (m, 11H) , 3. 38 (s, 3H) . 3. 54-3. 78 ( 
m, 12H) , 3. 92 (t, J=4. 64, 2H) . 4. 02 (t, J=6. 35. 2H) , 4. 17 (t, J=6. 59, 2H) . 4 
. 26 (t, J=4. 88, 2H) , 5. 56 (s, 1H) , 6. 1 1 (s, 1H) , 6. 83-6. 87 (m, 1H) , 6. 98 (d, 
J=8. 79, 2H) , 7. 12-7. 17 (m, 1H) , 7. 27-7. 58 (m, 4H) , 7. 63 (d, J=8. 79, 2H) . 



^vTzm^mumm^y^— ^^t^s. ik£*m (6) 

m ut&W2) zmyaistatz-z (cl i] / cch 2 ch 2 o) =o. o 

dCD^— KKiRjufc^^fcifl^^i 3 £»nb (o.. 5wt%) (mrnm 

(Poly- (6/2/3)) t^ofc. 
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^stj&ot, ^mm\z^xm^m^iit%\z-c^r>(Dm^<t^ 
itLmxSizm^m^mm^^^^vyyu&t^m-r^^m^y^—it^ 

ffimz&\,*Tm&2^zz.h&mm£?zmxm^*>fcm>&Wift^Wi 

5. ytmtt\z£r>. &tcuiMm\z£Qm&2i*zz\£*w®.t?zmj& 
m 4 <Dm*m^ *>&m&iisfr^mM>m&i£<DMm-jj&o 
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